Graphene quantum dots FRET based sensor for early detection of heart attack in human.
Cardiac immunosensor for early detection of heart attack (myocardial infarction) was developed using amine functionalized graphene quantum dots (afGQDs) conjugated with antibody anti-cardiac Troponin I (anti-cTnI) to detect cardiac marker antigen Troponin I (cTnI) in blood based on fluorescence resonance energy transfer (FRET) between conjugate and graphene (quencher) only in 10 min. The anti-cTnI was covalently conjugated to afGQDs through carbodiimide coupling reaction. The conjugate was characterized by zeta potential UV-vis spectroscopy and field emission scanning electron microscopy (FESEM). The sensing performance of the sensor was studied with respect to changes in the photon count and photoluminescence of GQDs based on interaction of target cTnI with its specific anti-cTnI antibody. The sensor is highly specific and shows negligible response to non-specific antigens. The sensor displayed a linear response to cTnI from 0.001 to 1000 ng mL(-1) with a limit of detection of 0.192 pg mL(-1).